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#:(tiC/^5c) 1.-5. + #&@/R.O.C. 
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[*M,«Hfe: fit a ; t**lfc£t *#tti&] 
l. 
2. 

□ H*MftiM& [**UHft : ; ; a#j ; 
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t *t — J& m £. %} Bl M # (Membrane Bioreactor, MBR) 
Isl & • # W # 3- * & m ft }JL * m jBl t ^ ' « £ £. - it 

^ ■ « m m ik $o el m n m. - p & & #j t w it • * m # >^ » 

^^^^7#:^^J^>j5E: MBR « > 4t*&4L/&*tfc*.#^;?e.il 
^ # # 4ft 46 ' « it $<J >t H 5t 4b a£ >)? ^ f: 6fj S # o # 
*h • & ^ MBR # *'J Jfl $ m it ft ® «. ^ * ' PIT 



The apparatus for reducing biological wasted sludge includes a sludge hydrolysis reactor, 
a sludge neutralization reactor and a membrane bioreactor (MBR). The method of the 
present invention includes subjecting a biological wasted sludge to hydrolysis and 
neutralization treatments to offer an intermediate feed suitable to be treated in the MBR. 
The hydrolyzed sludge and microorganisms are retained in the MBR, so that a further 
hydrolysis of sludge and decomposition of organics undergo to achieve the objectives of 
stabilization of sludge and reduction of sludge. Thanks to the filtration membrane of the 
MBR, specific microorganisms can be acclimated and accumulated in the MBR to decompose 
substrates in the sludge which are difficult to be decomposed, and an effluent of expected 
water quality can be meet. 



4 



: % ( i ) n • 

. 1 . . * <» 7^ S£ ; 2 - 8 - 1 4. . % m l 3. . ft >JL * * *f : 
4 > 10. . 4b * & ; 5 > 11. . 8 ; 6 - 12. . pH « *| IS 

7. . &&ft j$ ; 9. . ft % t 4t : 13. . t ft ; 
i5..MBR^m# ; ; 16. .*«L«t«- : 17. . ftAtt ; 

18. . £ 41 ; 19. . & >fe ; 20. . at # ; 21. . * £ $* » 
22. . dj an * ; 23. . * £ £ i7 ft » 24. . ft ^ at ; 
25. . * ^ ^ iJL i 26. . ^ & . 



2t * &WtfLW : k 

' & M^£^<SL>!i# (Membrane 
Bioreactor, MBR)6{| i ^ 7? f 6<j ft t • 

& ^ 41 % 

^ ' jx ft £ >t % <I± f ^ & # >t ilL %L * • i& rfn it $<] ft afc.ft 
i$t%. ' 4a A >L & ft it ft >7 >TMb ^ • * ^ >t * ^ a 

' &*£4fc>TMbi&ftjfrB^4fc#&/fc£4fcT 
«. • % * *a * *. af Pal o & ^ & ^ IL >^ 3Mb 4^ ifr ' *fl 
«^a*^b*^#^^,«.ffl^4fi7^oit7K*F- ' « # *fc *& #s. & 
-IB ^ #. j$£ £. $l af fal ° -fa ^ ?f A *& ft ^ . m ^ 

«T a « 4 4- $7 * # & ^ ^ ' <s 43 # - ^ tb & * # >^ Sfc & 
&r & ^ M ' *t # «t #0 * ffi- ft ' * ^ *l ^ # t to 'b -H. 
A * * 4b ' &&ISt*jfc5£*4fc&4feJfc3£&*.>:fc&. ' ffi) it 

# ft >T % $ 4t * T « *t f J ft t^ifettf Aet# >^ 

j» * ^ jfc * • & ft %.ft t**^r a » itt^^ 5 10% 

4L W • # Ufc ft )JL ># 4b & ft * 60 -I- a # 4b * # 4* « Bf Pal 
( HRT ) «|*20i3t)^' ffii Jt ^ $ 4b Jt'J « * * 30 ^ a 
_h 60 HRT • ^Jfe^StfJ^SI&*-fbSfc*'4fc*#J|ftA&>»« 
tt*»Rfr#4fcffi*aL^ifc $ 4bfc&;fjfe^|t:iiS >T St ft 4 *fc 



' is. x it it ito m & t « ' & ji it t ^ $'j p^. f j ° ^ 
# q ^ j*j & 

^ # a;§ # 4. 4fc >7 ^ 4 tS: i% & # - >t >JL * m *t - - >^ 
j& t fa A — ^ ^ Sl M # (Membrane Bioreactor, MBR) 
#&^»*#W#:F*&Jl$7f>& ' « £ ± — it 

mbr » & ^ mbr #, jf'j m & m & ft ® %l it m » * # • 

$ tJc ^ >t 36, A ^ # 4& 4fe ' a it f J ^ jK, # ^ 4t ift ^ >T 

if ^ 

^ - & k 4fo 3* * tBt^ » : 

- m j» - ik & ?f * * m & 75.x. * *t ; 

- >^ % t # ' tt^jfet*»#fl^Jfrtt^S&#.i*4t£. 
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tt * « ifc #t ; - m. ^ JSL M ft « ¥j t M it ^ i$ aft « 

tt t W i ift t /n ^ ^ * II -fit Jfe ^ sft « a ift « k'* « ? it « 
it ; a - g a % ^ ^ t£ # it w A # - tb n t ffl it # 

^ffl^#^^«Llli^^t«*«L^^&ja.^ • Jl #j ' * # 
W ^ £ to & fcS&iikm & ~ & & & ~ BLtf ' * i% m 

ttJg.**t*i&;ft;&fett?3g.fel » ^ ^ - *h # II -T #: i£ 

+ ffl it # • 

^#?L'f±^^^ic • It £ ?l 4& t *T Mb * 0, ^ • 

Ifcte # ' «t«ia2ft«&*^A^ 0. 05m 3 /m 2 . day #j i£ 

4 • 

ifr&tf) >nBLMftfii#l*®&&&%4'fL'& 
(aerobic) - & & 44 (anoxic) Jt #L '14. (anaerobic) $t 

*t «t 4. ^ a* » tt^**LH**aE*.#*fc*t ; #^^c^^7^ 

A H '14 a 4. ^ . tt^^fcilfclLILil — JUb* : it * tt 



It ° / 
& 60 ' m ft ft i%ik&i ft 

60 *f # H ' A-ffl*MS*J«^4fe^S€.^ pH it ^ pH & *J 
33 • Ute 60 ' f£ pH^t-J^ititW-^^-St^o^t^^^^ 
?&^^^H^i^>7^^t-A^9&Ji pH 0L & * ^ 3 60 pH 
A • ^ 60 ' i*>t^t#"#4&3t*t#-ffl^&#t**#i& 

ft vl 60 ft # n ' sl - ffl mr pi m * m & ft sz. 60 pH ^ pH 

&#'JH ' * t« pH^f-JHitit^-Slt^-^:^^^^^^ 
ft fa 60 JT & ^ * j& i& ft }JL A M - A Ifc 3 ^ 9 60 pH 0L • 

4ft 60 ' tt^SC^/fr^t^tltlSt^-fll^lJt^tt^^^ 
JSC 60 * # S ' A-ffl^;fa&«£4&7?>£604L;fa&lS • Mfo 
&%&te&m£-yQft>JLfr'1&M---fr1fc 50-90°C 60 Jt ° 

4ft 60 > tt^Sfc + *»;ft#Htt#-ffl;**#tt#.#ift 
>t SE. 60 « # H ' A - ffl ^ * t£ 7 Jc j$£ & ^ jfe 60 SL & ^ SL 
& H ° 

£ ^ >^ % * # VSS/SS tb 4fc 0. 5 5. 0. 9 ^ ft ' * t VSS 

4?^r##>"f^.^^L(volatile suspended solids) » SS & & 
ft • 

& # W 60 - 4ft >& * It * *J flf & & 60 tk to ft j& ftfc * 
**jH»^Blttfl*»T ° 2&*8 >t S6, * it # ^ (2)i£ 

VL&m-ft (3) t ' it fa - * 4b # o°a (4) ^>^^7jc 
J* # ( 3 ) t ' a « # H (5)4fe-fb#A(4)A*l8»*(l) 
Jfe # & ^ Ml 3 ' it « pH^ * -J H ( 6 ) & $| 4b # a °a ( 4 ) ^ ^ 
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* • * m ft ft « ( 7 ) « nr c 8 ) m ^ ft % t *» *t ( 9 ) / 

1 

* ' ^- ^ 4b * A (10) ^ >t j£ t *° ft ( 9 ) » a Ht # H (11)' 
JlMt * & (10) %L7^?$- ft }JL ( 7 ) ^ 3 ' I« pH4£ #«] IS 

(12) & *l -fb # u°o (10) 4L5^*l*fl&*7f^t^« ( 9 ) ft 

4l«.^«7|SHNh5E:#«jpH = 7 - * ft * # >^ j& (13) # « 
alt (14) i&^m<t££^>5tJ&if (15) t ' W ft BLMtg (15) 
+ ft£.4fe#+*»ft#.***SE (13) ift#£.4fe^ifc#.#A# 
ft ^ ^ /* ° & # $LJL BLm*$ (15) £P # # it ^ (16) %l 
gDsLM (17) «l A ft A It * * «. (18) fit ft. ft (19) 
JT &$kte&£LMt% (15) ft #j ^ 4£? • H (19) ?£$kfc 
ft£4fc£^A^##ft4fcflf£*Lft.*h » ^ 4% ^ ^ ^ ^ ^ 
Sft at ( 20 ) #J #] $l $j & ?K ft >Jt, ' a * & ^ /fc ft 

46 • # Jll £ £ ft (21) ^F^m# (15) ft ft jfc 

t£ *& ft & ^ ( 20 ) * * t * li. ^ ( bp # it « ' ^ ^ n t ) 

#j A • >fc A >ft * ( 22 ) 60 ft ft Jl * It % & ft t> tf ( 23 ) fit 

tt m ft # jb i7 • ft*#ft4tfts&ft ' iiin (15) t « 

( 24 ) & di j& & ft * >^ ilE, ( 25 ) • £ ft ft £1 ft ft 

(15) sLitmft um - » * i4 ft « * (20) # 

^ it * ' & m ttm BLft & ° & $t * » * £ ft ( 21 ) 

* -bj »f ' aftlH (17) ^^-^^H>7HS:^^ILiti^- 

£L >t ft; ft (27)i£#L t£ ft ft m ft (20) 60 * * it it ' # 3? i& 
tti&ft«tf (20) ftlttft;S*&ftJKft (20) _L ft 4. 4fe A * 
ft^SE,ft*ft^tt,6Lftftrt • - ^BfH (26) ft ft ffl « ft 
*J&itft;«fta.m*ft M ' ftftftft£.ft**jfcftftftfttt 
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1 2 Sl 3 : 

&ftmm i m m & m i # 4. ^ % ^ * ta. # & *t * 

jffc 0 «■ flU #J 2 A 3 >filt ffi @ 1 6di*7?i£*t«t^+4« t 

(13) # # It * ' JL # f» *I 2 JSL Z frmtiLft 
— 4. ^ Jtb ^ yg- <|± ?t }JL % *fc (Sequencing batch reactor • SBR ) Jt 
A. SBR JSL M # ^ ^ Bl 1 #j MBR ( 1 5 ) JSL M # 0 

-ft i£ MBR - -g- & SBR it jft «L SBR £ & & >& *f • #• 
4a#lt#f ( 10cm*10 cm) 4l >F ft ' # 3fc * 

^ 100 cm - t^ltH^ 10 fh (L) ° MBR X| & SBR JSL M 
4t*tlt**P4rJt#ll*t*«#*.3F* ( >ft *= 4.0 L £ H 
/min ) ^. # If it £J if |L f-J S #J ° ft, SBR & ift # *J 4r 

n - # # 11 «. * m ft vl & n J* JR *. ^ Sfe «, ^ ^ 3 0 MBR 
illttiliDSf (20)4> * A ^ & # ' JI*MW*t3!^LJW^ 
m Hfe. i* *H % , -f- M> ?L )H Jl #. A 'h & 0.03 mm JSL 3- * & * 
•14 • i& jlfc JBt # (20)* # 25 * ^ $ A ' 3^^^f 1 2 

& 1^ a ' &atat*4L3&at4A&* o. 1 ^ ^ » * * * a ^ 

# /g- £ >T ' * % '14 f *» * 1 t ' & t -f 1 ^ 4ft ft 

Wl & (SS)£ 13 500 mg/L > T # # ft ifc it & (VSS)£ 9600 
mg/L > VSS/SS th -fit ^ 0.72 • ^ flj NaOH $f _h it * * £ 
%0 ft }JL & ft ?K ffi ' pH 44. f'J >j5t 1 2 A * ° «. i& 2 R$ 7 Jc ^ 
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BL M ffl £. > # *'J « *8 fi£ pH «. ft J. t '14 iL * ' ft Mb M % 
MBR - -I- «L SBR SBR # =. &L BL M # #J t W it 34 • ^ 

MBR A & ^ SBR SLMft&ft&ft & : ft )& & SS : 
2,500 mg/L - pH : 6-8 - DO 2mg/L a JL > HRT ^ 20 ^ 

# 3* 4* # T ' ifcfrTfi&afci^-tf'f***** Aw ^ «L SBR A 
3£ & & ' 4?*i*4tJtlL^3K.2ll*^ 6000 mg/L > ft HL m & M 

% $ m m. uasb m$ftfc • * hrt # ^ 20 * . £■ # # 

# # -k° * 2 t #T 5F 0 



^ 1 3***J*#A.4fe^SE,*.**ttf* 



pH 


CODs 
mg/L 


CODt 
mg/L 


SS 
mg/L 


VSS 
mg/L 


VSS/SS 


TKN 
mg/L 


6.8 


350 


11600 


13500 


9600 


0.72 


32 



*CODs £ j&fttiL COD ; CODt COD ; TKN i&fJl&ft 





MBR 


3-&SBR 


fll SBR 


t^^t (L) 


10 


10 


10 


(mg/L) 


2500 


2500 


6000 






t^ASBR>#*^;£ 


&SjJffiJ&UASB*Hfc*?jiS, 










^^(mg/L) 


2. 0 j^_L 


2.0 j-XJl 








1 ^-(cycle/day) 
ifcJN- : 0.5*8* 
■*& : 20 *b* 
#S : 3 *a# 
= 0.5 *b* 


1 (cycle/day) 
it# 0.5 * a* 

: 20 *b* 
#4 : 3*8* 

: 0.5 * 8* 




6#?t/A 

(cycle/day) » 

1 *Nt/#3& ' £H 


Ok 


* 




20 


20 


20 




10 


10 


10 
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&i&ft^!$k1ft&m&^^MtiL MBR> 4- & SBR if! 

sbr <f ifc&iiiiwtffliUMA-jifr ' m^^^^^ 

a ( HRT & 20 * ) ' ib^7jc##:^^^'- 

-fs ^ *f » • & &mj=-mmfr&is.4ktf}&%L 

*f t # >t ># llft^^II SBR > 4- H SBR ^ 
MBR > & t MBR tfJSJLTKt^-^xl* SS # » ft )JL & i *£ 

* ft. # • m # 3R, |t # >£. & ~ 1* & ( HRT ^ 10A) 

3^iij3jl-i£5&,5l3l~i£^t MBR - 4- SBR A Jt 
^ SBR 4 « * * ^ Jfe * ° ^ # — ^ (HRT & 20 * ) + » 
MBR* 4 |L SBR Wl It SBR # SS * Bfr * frM 4r 99. 5> 75.9, 
1 38.6%« f HRT * 20 ^m&%r 10 ^ ) ' MBR > 

* & SBR A jR «L SBR # SS * &r # #J 4, 98. 9* 18.9 5.5 
% • *TJL4fcffi MBR *f Sfc T-fc & 4- SBRlfl, 
SBR *^tt&4fc;ft*ti|*TJfc3aJti$**tt*Af^>fcJ£&* 

* t & ft 3ft * #t ^ - ^ T ' >fc *B iq >7&. * #j * & ft SE, T » 
MBR T «. ffl bb -g- H SBR III, SBR & * ¥j BL M *t It 3* • 





ife >ft #. 


MBR dJ >ft * 


-g- «L SBR 


f l SBR 


*-tfo&SS>JUfc(ing/L) 


1 0600 


50 


2550 


6500 


SS * |fe # (%) 




99. 5 


75. 9 


38. 6 


JP— «*SS*A(mg/L) 


12700 


135 


1 0300 


12000 


SS (%) 




98. 9 


18. 9 


5. 5 
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m & na * «, ^ 

#r ?t 56 * * «. # # & ® • 

1 . . 5t ^ ft UL : 2 > 8 v 1 4. . Hf ft ; 3. . ?f j& * # *t : 

4 - 1 0. . 4b # & ; 5 > 1 1 . . « # IS ; 6 - 1 2. . pH & #■] H ; 

7. . » ?f 56. : 9..Jf *t^tt : 13. . t 5t 56 ; 

l5..MBR^y!t#; ;i6..**L«t#;i7..itJ&;ifc;i8..£& 

19. . ; 20. . m # ; 21. . * & If ft : 22. . ft Sit * ; 

23. . £ £ « i7 if '> 24. . 5f 56 ^ ft ; 25. . «- * >-f 56, ; 

26. . /t H 



14 



1 . - m & %j n sl * *t tit ' : 
— ^ ^ #r j& n » 

£. ^ # #j t ffl it *t ' 

^t^If & ^ -- >SL Ji # ' t£ J5L j& *t 4£ 

tt*Mifc# + /tf^tt*ft«JfeSii&tt***to.*tt?i£« 

* # £ ' ^^iiiSt I - 3£ i& ib 

2. *>f t^^Jlall 1 3%Z-tktii ' ^ttMi*^. 
H ^ # - *h * IL ft • 

3. *>. if * * *4 & ffl £ 2 m^t&ffi ' *t^#t.^i^ 

4. *» f * *■] & m % 3 ^ ^ 1£ $t ' 
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it 3fc * ' *i*.&tttfc«,4**tfita*#fett£it4M ' #t - 

5. *» t 1* * *'J ft ffl # 1 Jff ^ 1£ If • * t t£ it A * H. 4 

6. - *» * 1t * *I ft IB * 5 J|t ^t£$r . * + ***H*4frff 
& ^ ^ A 4" » 

7. *» t *fr * *»J ft ffl # l^^tS:^ • & *t**tal4**L* 
t 0. 05m 3 /m 2 . day ^ iff ° 

t Pal it ^ ^ 4- & '14 ( aerobic ) * & & 44 (anoxic) & ft, 
<I4 (anaerobic) $c *t #7 • 

4- %L'\±®t £- Q$ • «*h#IL*t£&£*L&*fcft, ! # tfc #t £ 
#7^&ft<J4^£4*/af ' tt^ *.*.#-=- ftMb^Sl ; A 

i o. *> t * * *i ft n # i^4Ltst«»*t«>t*-*#4t 
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f£ £ 4fc ^ % # pH 4t 4l pH *E #J H • . 

11. *»*1fr**lftlB* 10^^tS:#'^t^pH^f'J^ 
~ tk & — m.fo ft fctfi # & ft VLA 

9&f) pHA*'!^ 3 6fj pH • 

1 2. *o t if #.J ft ® % l3%3Likffi>&+i£ft>JL*mn 
It £ 4^ #j ^ & it ° 

1 3. t «*- * *.j ft ® $ \2 m^ikffi ' * t«*rjifcisj» 

t^^^7^^j*o^J.-^^ 50-90°C # >£ JBL • 

14. *»t* + *H£B# 1 1 ^ ^ *t ft ' + 
«E*itt#.#i4^ilE.tt pH ^ pH j£ $| H • 

15. *» * ff * #»] la ffl 9 14^^^#'^tt^pH^f'Jg 
- 3 9 « pH tfL • 

1 6. *o t ^ * *■] ft ffi 9 1 3 ^ ^ *t # ' * + i* >t & + ' 
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17. *p t If * A ffl * 131 ' * t i% Sl to ft % * 

gjs-*&s£.4&j|.3gjp.7t » tie 4. & se, * # vss/sstb al 

^ 0. 5 5. 0. 94L ffl > & * VSS & T# # ?t i& iflt & (volatile 
suspended solids) » SSJ^ Ml >^ ?H A ° 
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